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1. Abstract

In another Iu related contribution [1], Ericsson indicated the necessity for supporting subflows within one transport bearer on Iu.

Assuming that contribution [1] is accepted, this contribution discusses how these Iu subflows could be handled within the UTRAN. For this purpose, the concept of “coordinated DCHs” is introduced.

2. Introduction

Contribution [1] indicated that on Iu for services like UEP speech, different subflows will be supported on one transport bearer.

The different Iu subflows will have the same QOS characteristics with some predefined variations for e.g. BER and will therefore require a different channel coding on the Uu. Given the correspondence between Uu channel coding and UTRAN transport channel, this will mean that these subflows will have to be transported on different transport channels (DCHs) in the UTRAN. This in line with the current WG2 architecture.

The current assumption is that one transport channel corresponds to one transport bearer in the UTRAN. Given that the speech service will now be using three transport channels, this assumption should be reconsidered.

Note: 
This contribution does not address the issue concerning which Uu protocol layer should implement the demultiplexing/multiplexing of the Access Stratum SDU to/from several transport channels. This is considered to be a WG2 issue. Since in the UTRAN this functionality will always be located in the SRNC, the outcome of the discussion should not effect this contribution.

3. Background

The speech service will be one of the most frequently used services in UMTS. Consequently three identified requirements for the handling of the speech service in the UTRAN are:

1. Efficiency (e.g. small transport overhead / fast mobility handling);

2. Quality (e.g. low speech path delays);

3. Complexity (e.g. handling in the UTRAN should not be unnecessary complex);

We will now look at each of these requirements separately.

3.1 Efficiency

Up to now one RAB, as offered by the AS to the NAS on the UTRAN SAP, always corresponded to one transport bearer on Iub/Iur. 

Compared to using only 1 transport bearer, using e.g. 3 transport bearers for a UEP speech service has two drawbacks with respect to efficiency:

1. It will increase the transport bearer overhead with a factor 3;

2. It will increase the number of transport bearers which have to be established/released in time critical use cases like soft or hard handover with a factor 3.

Considering these two drawbacks, it is not considered acceptable to use several transport bearers for services that require multiple subflows on Iu. 

Therefore it is proposed to support the multiplexing of several dedicated transport channels on one transport bearer in certain specific cases. Supporting the multiplexing of several dedicated transport channels on one transport bearer should further allow an efficient translation between Iu and UTRAN internal user data flows since in both cases these different flows are multiplexed on one transport bearer.

3.2 Quality

If support for multiplexing more than 1 transport channels on one transport bearer is considered, the next question becomes up to what extend this functionality should be supported in the UTRAN ? Should any combination of multiplexed transport channels on transport bearers be supported or should certain restrictions be specified ? 

One solution could be to mandate multiplexing of all transport channels related to one UE on one transport bearer (see ref [4]).  Figure 1 shows an example of how in such a solution different RAB’s could be mapped on transport channels and transport bearer for a UE involved in e.g. a UEP speech service and a data service.
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Figure 1 Multiplexing example; 1 transport bearer

Although simple w.r.t. only using 1 transport bearer, this solution has an important drawback; consider as an example a UE active in both a speech call (TTI = 20ms) and a 384kbps UDI service (TTI = 80ms). If we would combine all transport channels on one transport bearer, once every four FP-frames, the transport frame would be much bigger in size then in the other 3 cases. As a result, once every four frames, the delay the frame would experience in the UTRAN would be much bigger. E.g. transmitting the TB’s required for 80ms of a 384kbps UDI service (around 30kb) would introduce an additional delay of 15.5ms on a 2Mbps link. In order to cope with these large unwanted variations in UTRAN internal transport delay, the speech service will have to be delayed with the largest possible UTRAN internal delay for the UDI service.

In general, since UTRAN internal transport delays will be proportional to the size of the used PDU, any solution multiplexing all transport channels in one PDU will introduce delays for real-time services corresponding to the largest possible UTRAN internal delay for the most demanding service. 

In addition, it should be considered that Iub will often be a bandwidth limited interface. As a consequence, it should be possible to support high load levels on this interface while maintaining low delay levels for real-time services. At high load levels with large amounts of data transported at the same priority (no delay differentiation), the indicated delays will increase further.

Therefor any proposal mandating the multiplexing of all transport channels related to one UE on one transport bearer in the UTRAN is considered unacceptable because of user plane delay considerations.

3.3 Complexity

Another solution could be to support any combination of multiplexed transport channels on transport bearers in the UTRAN. Figure 2 shows an example for this solution.
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Figure 2 Multiplexing example; full flexibility

Some consequences of such a flexible multiplexing solution:

· The UTRAN will have to manage two levels of “mapping”: mapping a RAB to transport channels and mapping transport channels to transport bearers.

· For every newly established RAB, it should be indicated to which (new or existing) transport bearer the transport channels would be multiplexed.

· The resources used by a transport bearer will vary over time: e.g. if (in figure 2) RAB2 is removed, the transport resources required for TrBr2 should be decreased. Note that Q.aal2 CS1 does not support AAL2 channel link characteristics re-negotiation.

· In order to support the full flexibility, “UTRAN internal handovers” might be required. E.g. if (in figure 2) RAB1 is removed, it might be preferred to move the signalling channel from TrBr1 to TrBr2 and remove TrBr1.

It should be clear from the provided example that supporting a fully flexible multiplexing solution will increase the complexity of the transport bearer/channel management in the UTRAN considerably. For this reason, a solution in which there is full flexibility of multiplexing any combination of transport channels on transport bearers is not considered acceptable.

4. Coordinated DCHs

In line with the current approach, in which all user information related to one RAB is transported on one transport bearer in the UTRAN, it is proposed to support the multiplexing of so called “coordinated dedicated transport channels” on one transport bearer in the UTRAN:

4.1 Definition

Coordinated DCHs:
Dedicated transport channels transporting information for different RAB subflows belonging to one and the same RAB. Coordinated DCHs are always established and released in combination. Coordinated DCHs cannot be operated on individually e.g . if the establishment of one DCH fails, the establishment of all other coordinated DCHs shall be terminated unsuccesfully and the establishment of the RAB fails.

4.2 UTRAN internal user plane transport bearers

One Iub/Iur DCH Data port represents one user plane transport bearer. One user plane transport bearer will carry only one DCH data stream except in the case of coordinated DCHs, in which case the data streams of all coordinated DCHs shall be multiplexed on one and the same user plane transport bearer.

4.3 Consequences

By using the indicated multiplexing restriction, the RAB’s of figure 1 can now be mapped to transport bearers in one way only:
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Figure 3 Multiplexing example; coordinated DCHs

In this solution there is a direct relation between RAB’s and transport bearers which removes one “mapping level” for the UTRAN.

Note that in this solution, the transport bearer characteristics do not have to be changed over time, since e.g if RAB1 is released, also TrBr2 is released.

5. Proposal

As a result of the reasoning in the previous sections, the following modifications are proposed:

1. Copy the definition of “coordinated DCHs” as provided in section 4.1.of this contribution to the definition section 3.1. of [3];
2. Replace the first line of section 6.2.3 (Iur DCH Data port) in [5] with the contents of section 4.2. of this contribution;

3. Replace section 6.2.2.4 (Iub DCH Data port) in [6] with the contents of section 4.2. of this contribution and update bullet 1 in section 4.5. in [6] accordingly; 

4. Update any other related WG3 standard in which there is a statement concerning the multiplexing of only one dedicated transport channel on one transport bearer in line with this contribution.

Ericsson contribution [2] will describe the consequences of this contribution on the Iub/Iur DCH FP. Detailed consequences for NBAP and RNSAP are FFS.
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